built from ab heterodimeric tubulin. A variety of microtubule-associatedproteins (MAPs) bind to tubulin subunits and regulate microtubule dynamics, although the process in which this occurs is not well understood. In mature neurons MAP tau promotes MT assembly while in developing neurons MAP tau also plays a critical role in axonogensis [1] . Furthermore, aberrant tau function has been implicated in numerous neurodegenerative diseases, such as Alzheimer's, Pick's, and supranuclear palsy. Understanding the interactions between MAP tau and MTs will be critical in further elucidating the role that MAP tau plays in neurodegenerative diseases. We examined the effects of the human MAP tau on the assembled structure of taxol-stabilized MTs under osmotic pressure (mimicking the crowded environment of axonal neurons) using synchrotron small angle x-ray scattering (SAXS) and binding assays [2, 3] . Previous work had shown that MAP tau isoforms regulate the distribution of protofilament numbers in MTs resulting in an increase in the average MT radius with increasing tau [4] . Significantly, the pressure-tau concentration phase diagram (using the SAXS-osmotic pressure technique) reveal that tau does indeed modify the interactions between MTs in an isoform dependent manner. 
2427-Pos Board B413
Single-Molecule Dynamics of FtsZ During Cell Division Dongmyung Oh, Lili Niu, Ji Yu. Escherichia coli cell division is initiated by the formation of FtsZ-ring structure at the middle of cell body while the internal mechanisms and Min system regulate the special and temporal localization of FtsZ protein. During division process the FtsZ protein interacts with many other division-involved or -associated molecules, which are located in cytoplasm, inner membrane and periplasm, expecting the variation in the dynamics of FtsZ-ring structure and molecule itself in wild and mutant types. We studied the dynamics of FtsZ-ring width during different stages of cell cycle by using photoactivated localization microscopy (PALM) technique. In addition, tracking individual FtsZ molecules in live E. coli cell expressing with or without their interacting molecules we measured the difference in physical parameters such as diffusion coefficient and local compartment size. Preliminary data shows the width of Z-ring increases during Z-ring development. The diffusion coefficient of filamentous FtsZ molecule is 0.017 5 0.0012 mm 2 /s (n = 332) and the diffusion coefficient of globular FtsZ is 0.75 5 0.04 mm 2 /s (n = 30). Locomotion of nematode sperm is remarkably similar to that of most other crawling cells but is powered by a system of filaments composed of major sperm protein (MSP) instead of the actin-myosin machinery typically associated with amoeboid motility. The MSP motility apparatus has been reconstituted in vitro, and individual MSP filaments can be generated by the addition of ATP to detergent-treated Ascaris sperm cytosol. Filaments formed in this way have been successfully vitrified and examined using cryo-electron microscopy, and this has allowed for the structural analysis of filaments formed in the presence of MSP accessory proteins. Single particle reconstruction techniques have been applied to individual filaments sampled along their lengths, and whole filament meshworks have been reconstructed using electron cryotomography. These resulting physiological models were compared to earlier models derived using purified MSP, including a helical reconstruction of filaments polymerized in ethanol (King et al. 1992. JCS 101:847) and an x-ray crystal model of MSP subfilaments (Bullock et al. 1998. NSB 5:184). Comparisons suggest important differences between filaments formed under physiological and nonphysiological conditions. There are currently six Ascaris sperm proteins known to modulate MSP filament dynamics in sperm; these same proteins are absent from filaments prepared using purified MSP. Comparing MSP filament models with and without these accessory proteins allows us to map the binding sites of these accessory proteins and provides a greater understanding of how they effect MSP filament dynamics and influence motility. Supported by NIH Grant R37 GM29994 and by the American Heart Assoc.
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2430-Pos Board B416 Structure and Mechanics of Desmin Protofibrils Explored with Scanning
Force Microscopy Balazs Kiss, Miklos S.Z. Kellermayer. Desmin filaments form the intermediate filament system of muscle cells where they play important role in maintaining mechanical integrity and elasticity. Although the importance of desmin elasticity and assembly/disassembly dynamics in cellular mechanics is being increasingly recognized, the molecular basis of neither desmin's elasticity, nor its disassembly pathway are well understood. In the present work we explored the topographical structure of purified and reconstituted desmin filaments by using scanning force microscopy. Upon the addition of divalent cation chelators EGTA or EDTA the filaments disassembled on a time scale of hours to days into stable, thin fibrillar components with variable (up to micrometer) length, smooth surface and uniform thickness. Based on topological considerations the filamentous structures were identified as protofibrils. Desmin protofibrils appear as elastic structures with a persistence length of 51.5 nm. The Young's modulus of the protofibrils (10.6 MPa) far exceeds that of the mature filament (3.7 MPa). Thus, protofibrillar bundling within the desmin filament results in high longitudinal tensile strength at a large bending flexibility. The stability of protofibrils suggests that desmin may disassemble along a pathway quite distinct from that of the assembly. 
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